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new models of interprofessional education. The VA conducts the largest training effort for health professionals in the Nation accomplished through collaboration with 144 of the 152 accredited allopathic medical schools, all of the 34 accredited osteopathic medical schools, and other clinical health professions education programs such as nursing, psychology, and pharmacy. 7 Administered through the VA Central Office, Office of Academic Affiliations (OAA), health professions education and training programs enhance the quality of care provided to Veterans and contribute to the development of the health care workforce for the VA and the Nation.
In 2011, OAA launched the Centers of Excellence in Primary Care Education (CoEPCE), a national multisite demonstration project to teach health care professions trainees to work in, lead, and improve patient-centered team-based care within primary care settings. [8] [9] [10] The CoEPCE was established at the same time that the VA was implementing a new primary care delivery model based on the patient-centered medical home, which VA called patient-aligned care teams (PACT). 11, 12 Veterans Affairs' introduction of PACT created the opportunity and necessity to develop new models of interprofessional education within these new VA primary care interprofessional clinical learning environments. 5, 13 There are 7 participating training sites across the United States. Five sites were initiated in 2011 (Boise, ID; Cleveland, OH; San Francisco, CA; Seattle, WA; and West Haven, CT) and 2 additional sites were initiated in 2016 (Houston, TX and Greater Los Angeles, CA). Mandated trainee professions include physician residents, nurse practitioner (NP) students and residents, pharmacy residents, and psychology fellows. Participation by other professions, such as social work interns and physical therapy residents, varies by site. New curricula were developed by interprofessional faculty to align 4 core educational domains (interprofessional collaboration, shared decision making, sustained relationships, and performance improvement) with teaching strategies for the aforementioned health care professions trainees. 9 Interprofessional collaboration involves both team-based learning and care delivery; shared decision making focuses on communication between patients and providers and among team members; sustained relationships include connections between patients and providers and among faculty, staff, and trainees; and performance improvement includes both individual and team performance. 2, 14 All trainees received mentoring from interprofessional faculty and clinical staff in delivering team-based, patient-centered care.
Despite the call for interprofessional education as a way to address health care workforce shortages, there is limited information about the impact of these interprofessional education programs on future career decisions following program completion. 15, 16 In this article, we describe career paths of the CoEPCE graduates, their perceptions of CoEPCE program value, their overall satisfaction with the training, and suggestions for program improvement to enhance interprofessional education and workforce development.
Methods
We conducted a cross-sectional survey of CoEPCE alumni who graduated between 2012 and 2017. This evaluation was categorized as an operation improvement activity based on Veterans Health Administration Handbook 1058.05, in which information generated is used for business operations and quality improvement. The overall project was subject to administrative oversight rather than oversight from a Human Subjects Institutional Review Board.
Development of the Graduate Participant Survey
The CoEPCE Graduate Participant Survey (GPS) was developed by an interprofessional evaluation team composed of members from the CoEPCE national evaluation team and an external VA research advisory group located in Houston, TX, USA. Most items are closed-ended with 1 open-ended question at the end of the survey (Appendix 1). The closed-ended questions ask for demographic information, participation in advanced training programs, current employment, and perceived value of CoEPCE training to respondent's advanced training program and/or employment. The instrument also asks respondents to rate, using 5-point Likert-type scales, the extent to which the CoEPCE training program achieved its mission to prepare graduates to work in and lead patient-centered interprofessional teams, as well as to rate other program impacts, including preparation for careers in primary care and opportunities for mentoring and precepting. Graduates indicated the frequency with which they practice skills in the 4 core educational domains in their current positions. The single open-ended question asks respondents to describe how the CoEPCE program could be improved.
GPS closed-ended questions were adapted from the CoEPCE Current Trainee Participant Survey, which was developed by the same evaluation team based on items adapted from the Interprofessional Education Collaborative (IPEC) to assess satisfaction with CoEPCE curriculum, program components, system impacts, and program practices. 17 Extensive psychometric analysis of the Current Trainee Participant Survey has confirmed factor structure and internal consistency reliability with factor Cronbach's alphas ranging from .85 to .96 (unpublished data).
Data collection procedure
The GPS was administered in 2018 via SurveyMonkey over a 4-week period to graduates of the 7 sites. Sites were given the option to contact their graduates directly or to have graduates contacted by the evaluation team using the most recent email address on file. Two sites requested the email invitation come directly from the evaluation team, and 5 sites preferred to send email invitations themselves. The number of invitations sent out varied by site. The 5 sites initiated in 2011 had 6 years of graduates and sent between 54 and 162 invitations per site. The Harada et al 3 2 sites initiated in 2016 had only 1 year of graduates and sent 5 invitations each. Across sites, a total of 475 graduates were contacted via email. The national CoEPCE evaluation team monitored response rates at all sites over the 4-week period. For those solicitations coming directly from the evaluation team, email reminders were sent to non-responders every 2 weeks. Sites that sent invitations to their own graduates followed up with non-responders directly. Response rates by site varied from 20% to 60%.
Data analysis
Quantitative data from closed-ended questions were analyzed for all graduates and by profession. Descriptive statistics, chisquare tests for categorical data, and Kruskal-Wallis tests for continuous data were used to assess differences by profession. All quantitative analyses were conducted using SAS® software, version 9.4 (SAS Institute Inc., Cary, NC, USA). 18 Qualitative data from the single open-ended question asking how the program could improve were imported into Atlas.ti8. 19 Content analysis using inductive and deductive approaches was used to assign open codes to responses and then group codes into themes based on GPS domains. Themes were discussed in relation to the quantitative findings by the full evaluation team to ensure representativeness across the sample.
Results
A total of 180 graduates who completed training between 2012 and 2017 responded to the survey (40% response rate adjusted for unopened and non-working email addresses). The final sample of 180 graduates consisted of physicians (41%), NPs (29%), psychologists (19%), and pharmacists (11%). Graduates from all academic years were represented in the sample. The only significant difference across professions was in the amount of time spent in CoEPCE training (P < .0001). Fifty-one percent of all respondents spent 1 year or less in the program, comprised primarily of NPs, pharmacists, and psychologists. Thirty-nine percent (n = 70) of all respondents reported spending 2 or more years in the program, 81% (n = 57) of whom were physicians. These differences in time spent across professions were based on initial program design to accommodate differences in training models and duration across professions. Nurse practitioners could train in CoEPCE for up to 2 years as a part-time student and then a full-time resident, pharmacists and psychologists could train full-time in the CoEPCE for up to 1 year, and physicians rotated through the CoEPCE in block rotations throughout their 3-year residencies. These ambulatory blocks varied in duration and by site.
Advanced training
One-third of the respondents across all professions (n = 60) reported participation in advanced training programs beyond the CoEPCE (Table 1) . Physicians composed the highest proportion compared with other professions: 54% of the physician graduates chose advanced training compared with 21% of the NPs, 11% of the pharmacists, and 21% of the psychologists (P < .0001). Physicians continued to subspecialty fellowships in areas such as cardiology, nephrology, endocrinology, gastroenterology, and pulmonary critical care. Most of the graduates perceived value in the CoEPCE to their advanced training program. Of the physicians participating in advanced fellowship 
Employment
Nearly all CoEPCE graduates (94%) were currently employed in a paid position at the time of survey completion, ranging from 92% for NPs and physicians to 100% for pharmacists and psychologists ( Table 2) . Across all professions, 33% of the employed graduates reported current employment at the VA. Veterans Affairs employment differed significantly by profession: 68% of the pharmacists were employed by the VA compared with 50% of the psychologists, 25% of the NPs, and 21% of the physicians (P < .0001). Across all professions, 46% of the employed graduates reported current employment in primary care. Proportions of employed graduates working in primary care included 79% pharmacists, 63% NPs, 44% psychologists, and 25% physicians (P < .0001).
Respondents have multiple roles within their current positions. Across professions, 92% of the graduates provide direct patient care, 48% are educators, 32% are involved with evaluation/quality improvement, 24% with administration/management, and 23% with research. A higher proportion of physicians (39%) conduct research compared with other professions, but higher proportions of pharmacists (63%) and psychologists (44%) conduct performance improvement/evaluation compared with physicians (27%; P < .05).
The likelihood of graduates to continue or seek future employment in the VA (P = .0302) or in primary care (P < .0001) was statistically significant between professions. Pharmacists rated these items the highest at 3.9 (±1.1) and 3.9 (±1.2) on a 5-point scale with 5 the highest rating, and physicians rated each of these items the lowest at 3.1 (±1.2) and 2.4 (±1.6), for VA and primary care, respectively.
Perceived value
Approximately 60% of all respondents reported that the CoEPCE training experience improved their chances of finding a job (Table 2 ). Although 86% of the NPs and 79% of the psychologists reported that their CoEPCE training experience improved their chances of finding a job, only 36% of the physicians felt this way, and 23% of the physicians were unsure (P < .0001). Professions differ significantly on perceptions of whether their current employers valued their CoEPCE training (P = .0004). Although 54% of the physician graduates felt their current employers valued their CoEPCE training to some or a great extent, they were the lowest compared with other professions.
Physicians continued to practice skills learned during their CoEPCE training in their current jobs (Table 3 ). Physicians' rating on their practice of skills in interprofessional collaboration and in sustained relationships tended to be higher, although not significantly different from other professions (P > .05). The mean score on practice of performance improvement skills was low across all professions with the exception of pharmacists (P = .0279).
Satisfaction and suggestions for improvement
Overall, on a 5-point scale, graduates reported that the CoEPCE had achieved its overall mission (4.0 ± 0.9), reported high levels of program impact (4.2 ± 0.7) related to primary care career preparation and mentoring/precepting, and were satisfied with the program (4.3 ± 0.9). Graduates believed that their continued practice of skills learned during CoEPCE training made them better health care providers. Suggestions for program improvement included better integration with professional training programs (eg, the larger internal medicine residency program), more opportunities for mentorship, and better communication and buy-in across the spectrum of facility leadership, faculty, and trainees. They also suggested a more explicit and structured curriculum. Suggestions for curriculum improvement related to the 4 core educational domains centered around increasing opportunities for practice, such as increasing representation and integration of different professions among the faculty and trainees for interprofessional collaboration; increasing opportunities for performance improvement, including through projects related to telehealth and health informatics; increasing communication and connections with other trainees and alumni for sustained relationships; and increasing opportunities to engage or communicate with patients through family meetings for shared decision making.
Finally, to better prepare trainees for careers in primary care, respondents requested guidance on preventing burnout and on transitioning from residency to primary care practice. Some of the graduates specifically mentioned wanting more information and opportunities related to finding work in the VA system.
Discussion
Between 2012 and 2017, the CoEPCE developed new interprofessional curricula to train more than 700 unique health professions trainees to work in, lead, and improve team-based primary care. Through the GPS, we found that 94% of the responding graduates were currently employed in a paid position, 33% were employed by the VA, and 46% were employed in primary care. Compared with the other health professions, physicians were less likely to be retained in the VA or primary care, with only 25% of the physicians reported currently working in a primary care setting. Furthermore, we found that more than half of the physician graduates reported participating in another advanced training fellowship program after the CoEPCE.
Our physician's rates of working in primary care are similar to those of West and Dupras who conducted an analysis of US internal medicine residents using an annual survey linked to the Harada et al 5 
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Internal Medicine In-Training Examination. 20 Out of the 16,781 PGY3 residents, 21.5% reported career plans for practice in general internal medicine versus 64% who reported career plans for subspecialty practice. A notable difference is that our rates are specific to internal medicine physician residents who participated in the CoEPCE primary care interprofessional curriculum where one goal is to retain physicians to build the future health care workforce capable of providing interprofessional team-based care where ever they practice, for example, primary care or specialties, and therefore we would like to see our rates move higher. West and Dupras also found that between the PGY1 and PGY3 years, physician residents toggle between career plans in general internal medicine and subspecialty practice. They identified possible factors influencing career choice to be lifestyle considerations, anticipated income, match of future scope of practice with interests, and long-term relationships with patients. 20 Future population projections highlight the growing aging population with complex health issues who will increase the demand for health care workers. 4 In their study of physician retention in patient-centered medical homes in Canada, Ammi et al 16 found that physicians were more likely to remain in primary care practices with more complex practice environments and greater numbers of vulnerable patients suggesting that physicians value serving those with the greatest needs. Other studies of primary care interprofessional collaborative practice models show that clinicians prefer to work in interprofessional teams. 21 Through the CoEPCE we have developed new educational models to teach interprofessional skills to health professions trainees while improving the interprofessional clinical learning environments where the teaching takes place. However, to work effectively in these complex environments providers must possess interpersonal and technical skills to work effectively on interprofessional teams while maintaining professional identity and providing safe high quality care. 22 Our findings suggest ways to increase the appeal of primary care practice for trainees across all health professions, generally falling into the following 3 categories: (1) increasing the value of team-based care delivery to providers through interprofessional education, (2) improving the interprofessional clinical learning environments where providers practice, and (3) expanding efforts to transition new graduates to these environments. With respect to the first category, we found that all professions valued team-based practice that could make them more effective providers. Higher proportions of physicians in our sample continued to practice skills in interprofessional collaboration, shared decision making, and sustained relationships after graduation compared with other professions after graduating from the CoEPCE. One physician commented that as the proximity of collaboration increased, there was more interaction and consulting with each other (other professions) leading to more integrated care for Veterans. We speculate that most physicians receive limited training in interprofessional care delivery during medical school. Physicians are also least likely to have exposure to other health care professional trainees prior to residency unlike other health professions where interprofessional training is part of the standard curriculum. Thus, learning these new skills and applying them during residency have potential to increase the personal and professional value placed on team-based care.
Continuing improvements to the interprofessional clinical learning environment will prepare health care providers to engage in safe and effective interprofessional collaborative care throughout their careers. 5 In addition to incorporating the 4 educational domains of interprofessional collaboration, shared decision making, sustained relationships, and performance improvement, there is a need for strategies to address burnout in the primary care environment. 23, 24 Our findings confirm that burnout continues to be a concern among new graduates. Graduates' suggestions for addressing professional longevity through interprofessional education and collaborative practice could include teaching interprofessional skills for more efficient and comprehensive patient examination and treatment, for example, shared visits and huddles or adjusting patient workloads based on team delivery models. The program improvements suggested by graduates also highlight the role of leadership in creating and sustaining collaborative environments.
Finally, to further encourage trainees to enter the primary care workforce, methods and guidance on transitioning from residency to primary care practice must be made available, including more information and opportunities related to finding work in community care and the VA. Among pharmacist and NP graduates, the impact of the CoEPCE program on developing the primary care workforce was significant. Seventy-nine percent of the pharmacists and 63% of the NPs were employed in primary care.
Pharmacists gave especially high scores to frequency of practicing skills in interprofessional collaboration and performance improvement in their current jobs. Nurse practitioners receive extensive training in interprofessional collaboration and patient-centered care in the formal graduate programs and therefore had training in these areas prior to the CoEPCE.
To our knowledge, this is the first survey to evaluate transition to practice of interprofessional trainees and to identify some of the methodological challenges in conducting followup surveys of graduate trainees from different health professions. Other studies of trainee follow-up using survey methodologies have been conducted on single professions targeting respondents remaining at the same training level so that contact information has not changed, for example, first-to third-year training, 25 or have boosted their survey sampling frame by cross-referencing with a professional directory. 26 Although the CoEPCE experience provides valuable insight on how to structure interprofessional education, there are some limitations. First, as the GPS was administered at 1 time point respondents differed in the time interval since graduation. Although we cannot determine whether bias played a role in survey participation, we know that respondents were distributed across all academic years and professions targeted 7 for this survey. Second, we had contact information for 68% of the 700 CoEPCE graduates (n = 475) because some graduates did not leave updated personal contact information with their training sites to enable longitudinal follow-up. Finally, our final response rate of 40% was consistent to those response rates seen in other VA surveys. 27
Conclusions
Taken together, our findings lead us to conclude that interprofessional education in clinical learning environments has high potential to affect future health care workforce shortages with increasingly complex health care needs. CoEPCE graduates continued to work in the VA and/or primary care but these numbers can be increased by continuing improvements to the educational curriculum to teach health professionals to work effectively in teams within increasingly complex, high-stress clinical environments. Our work is just the beginning and we invite others to contribute to this work to further our understanding of how interprofessional education within an interprofessional clinical learning environment will meet the needs of all stakeholders including learners, patients, providers, policymakers, and populations. 2, 28 
